Recent outbreaks of Zika virus disease in the Pacific Islands and the Americas have identified new and underrecognized clinical manifestations and modes of transmission, including sexual transmission. Sexual transmission of Zika virus was first recognized in 2008 [1] . Recent outbreaks have further reinforced the risk of sexual transmission of Zika virus. As of 19 May 2016, cases of sexually transmitted Zika virus infection had been reported from 10 countries [2] . Replication-competent virus (ie, from virus culture) may have been isolated from semen of infected men up to 70 days after symptom onset [3, 4] , and Zika virus RNA has been detected at least 188 days after symptom onset [5] . A case report described possible male-to-female sexual transmission at least 32 days and perhaps up to 41 days after symptom onset; however, both people traveled and a long incubation period or prolonged detection of viral RNA following mosquito-borne transmission in the female partner could not be ruled out [6] . The majority of published cases have involved virus transmission to female and male sex partners through condomless vaginal, anal, or oral sex with symptomatic men who traveled to areas of active Zika virus transmission. A case of female-to-male sexual transmission has been reported, as well as transmission from asymptomatically infected man to female sexual partners who had not traveled [7, 8] .
As of 7 May 2016, the US Centers for Disease Control and Prevention (CDC) had received reports of 10 confirmed cases of sexually transmitted Zika virus disease occurring during January-April 2016 in the continental United States (http:// www.cdc.gov/zika/). One of these cases has been described elsewhere and involved transmission from a male traveler who had visited Venezuela to his male nontraveling sex partner [9] . This report summarizes information about 9 additional cases.
METHODS
Zika virus disease cases are reportable to ArboNET, the national surveillance system for arboviral diseases (http://www.cdc.gov/ westnile/resourcepages/survResources.html). Suspected cases of sexually transmitted Zika virus disease were identified and interviewed by state and local health departments as part of Zika surveillance activities and reported to ArboNET. Clinical criteria to define a case were according to the interim national surveillance case definition for Zika virus disease [10] , with laboratory results confirming a recent Zika virus infection [11] . A case of Zika virus disease was considered sexually transmitted if the only known risk factor for Zika virus exposure was sexual contact with a person who had traveled to an area with active Zika virus transmission. For each case, health department staff collected information about the infected travelers' dates of travel, countries visited, symptoms, and dates of symptom onset and resolution. Nontravelers were asked about symptoms, dates of symptom onset, and other possible exposures to Zika virus (ie, history of recent travel, blood transfusions, or organ or tissue transplant). Partners were asked to provide the dates of sexual contact after the traveler's return to the United States and until the nontraveler's symptom onset, types of sexual contact (ie, vaginal sex, anal sex, and fellatio), and whether condoms were used. Clinical and epidemiologic information was obtained as part of arboviral disease surveillance activities, and institutional review board review was not required.
Methodology for serum real-time reverse-transcription polymerase chain reaction (rRT-PCR), immunoglobulin M (IgM) antibody capture enzyme-linked immunosorbent assay (MAC-ELISA), and plaque reduction neutralization testing (PRNT) performed at the CDC Division of Vector-Borne Diseases laboratory has been described elsewhere [12, 13] . The Florida, Massachusetts, Maryland, and New York State public health laboratories each performed IgM serology and rRT-PCR testing for specimens collected from one couple (both traveler and nontraveler) using Emergency Use Authorizationapproved CDC assays, or by methods slightly modified from CDC protocols. The California Viral and Rickettsial Disease Laboratory performed IgM immunofluorescence assays for Zika and dengue virus IgM antibodies for specimens collected from one couple. Specimens from all other cases were tested at the CDC Division of Vector-Borne Diseases laboratory. Testing of semen and urine was performed at the Florida public health laboratory using the same rRT-PCR method as that used for serum.
RESULTS
Cases were reported from January through April 2016 from 9 states where no local mosquito-borne transmission of Zika virus had been identified. Travelers ranged in age from 20 to 55 years; all were male and had recently traveled to areas with active Zika virus transmission, including Colombia, Costa Rica, El Salvador, Haiti, Puerto Rico, and Suriname. Symptom onset among travelers ranged from 8 days before return to 10 days after return to the United States. All developed at least one symptom consistent with Zika virus disease during travel or within 2 weeks of return to the United States: 8 (89%) reported rash, 8 (89%) fever, 5 (56%) arthralgia, and 3 (33%) conjunctivitis. Among 8 male travelers queried about genitourinary symptoms, none reported hematospermia or dysuria. The nontravelers ranged in age from 19 to 55 years; all were female and all developed at least one symptom consistent with Zika virus disease: 9 (100%) reported rash, 7 (78%) fever, 6 (67%) arthralgia, and 4 (44%) conjunctivitis. Three nontravelers were pregnant at the time of infection.
Symptom onset for all nontravelers occurred after sexual contact with travelers. Time from the date of first sexual contact with the returned traveler to date of the nontraveler's symptom onset was 8-21 days. Time between the returned traveler's onset of symptoms and the nontraveler's onset of symptoms was 10-19 days. All couples reported condomless vaginal sex. Four couples also reported condomless oral sex (fellatio) and one couple also reported condomless anal sex. Sexual contact occurred before, during, and after the travelers' symptom onset. One couple reported that their only sexual contact was 3 days after resolution of the traveler's symptoms.
All travelers had laboratory evidence of a recent Zika virus or unspecified flavivirus infection. One of the travelers had laboratory evidence of Zika virus infection by rRT-PCR, 5 had evidence of recent Zika virus infection by IgM and neutralizing antibody testing, and 3 had evidence of recent flavivirus infection by IgM and neutralizing antibody testing. All nontravelers had laboratory-confirmed Zika virus infection; 4 had serologic evidence of recent Zika virus infection and 5 were positive by rRT-PCR.
Additionally, 2 travelers had Zika virus testing performed on semen and urine specimens ( Table 1) . Male 1 provided a urine specimen at day 41 and a semen specimen at day 42 after illness onset; both were Zika rRT-PCR negative. Male 2 provided a urine specimen at day 27 and 4 serial semen specimens on days 28-60 after illness onset. The urine was equivocal by rRT-PCR whereas the semen was positive at 28 and 39 days after illness onset, equivocal at 46 days, and negative at 60 days. Culture of virus from semen was not attempted.
DISCUSSION
Sexual contact has been confirmed as a mode of transmission of Zika virus during the current epidemic in the Americas. To the best of our knowledge, sexual transmission between humans of other flaviviruses has not been definitively documented. As of 7 May 2016, 10 of the 482 (2%) Zika virus disease cases reported in residents of US states were sexually transmitted, including 9 of the 301 (3%) cases in females (CDC, unpublished data). Travel-associated cases of sexually transmitted Zika virus infection diagnosed in nonendemic b Zika virus IgM antibodies in serum with neutralizing antibody titers ≥10 for both Zika virus and dengue virus [11] .
c Positive on single RNA primer/probe set and negative on the second RNA primer/probe set.
areas present a unique opportunity to characterize the epidemiology of infections transmitted by this route. In areas with local Zika virus transmission, it is typically impossible to determine whether an infection follows mosquito-borne or sexual transmission of Zika virus. The extent to which sexual transmission may be contributing to the epidemic in these areas is unknown. We found that symptoms of Zika virus disease associated with sexual transmission were similar to those reported previously among mosquito-borne cases [14] . Although hematospermia has been reported in published case reports of men with laboratory-confirmed Zika virus infection [1, 15] , none of the male travelers in our case series reported any genitourinary signs or symptoms. This confirms that hematospermia does not reliably identify men who might transmit Zika virus sexually.
Case reports indicate that Zika virus can be detected by rRT-PCR in semen after it is no longer detectable by rRT-PCR in blood [8, 15, 16] ; however, our understanding of the incidence, persistence, and pattern of shedding of Zika virus in semen remains limited. Two cases of sexual transmission of Zika from asymptomatically infected men have been reported, in one case 10-14 days and in the other 39 days after potential exposure [7, 8] . Such cases appear to be rare but are also less likely to be recognized.
Based on the reports published to date, CDC has issued guidelines to prevent sexual transmission of Zika virus for couples in which one or both partners have traveled to or reside in an area with active Zika virus transmission [17] . Of particular importance is prevention of sexual transmission of Zika virus to pregnant women; therefore, CDC recommends that couples in which a woman is pregnant use barrier methods (eg, male condoms, female condoms, or dental dams) correctly and consistently or abstain from sex for the duration of pregnancy after return from areas of Zika virus transmission. For other couples, the recommended duration of a barrier method against infection or abstinence from sex depends on whether the sex partner has a confirmed infection or clinical illness consistent with Zika virus disease and whether the sex partner is male or female; updated CDC guidance is available electronically (http://www.cdc.gov/zika/ transmission/sexual-transmission.html). These prevention modalities should be used in tandem with mosquito protection and vector control measures to help reduce the risk of Zika virus transmission. 
